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Abstract 



PROBLEM TO BE SOLVED: To retard the poisoning of a fuel electrode catalyst by CO 
in a fuel gas by specifying the content of ruthenium in a platinum-ruthenium catalyst of 
the fuel electrode and specifying the operation temperature of a solid polymer fuel cell. 
SOLUTION: In a solid polymer fuel cell, slurry comprising carbon powder and a water 
repellent agent is applied to the one surface of a carbon porous body 29, and sintered at 
about 360 deg.C to form a gas diffusion layer 30. A catalyst layer 31 is formed on the gas 
diffusion layer 30 so that the content of ruthenium to platinum is 50wt.% or more but 
85wt.% or less, and the platinum carrying amount is about 1.5mg/cm<2> . The operation 
temperature of the fuel cell is set to between 100 deg.C and 120 deg.C. Even if CO is 
contained in a fuel gas, the poisoning of platinum in the catalyst layer 3 1 is retarded, and 
the fuel cell with stable power generating performance for a long time is obtained. 
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(54) SOLED POLYMER FUEL CELL AND ITS OPERATION METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To retard the poisoning of a fuel electrode catalyst by CO 
in a fuel gas by specifying the content of ruthenium in a platinum-ruthenium catalyst of 
the fuel electrode and specifying the operation temperature of a solid polymer fuel cell. 

SOLUTION: In a solid polymer fuel cell, slurry comprising carbon powder and a water 
repellent agent is applied to the one surface of a carbon porous body 29, and sintered at 
about 360°C to form a gas diffusion layer 30. A catalyst layer 31 is formed on the gas 
diffusion layer 30 so that the content of ruthenium to platinum is 50wt.% or more but 
85wt.% or less, and the platinum carrying amount is about 1.5mg/cm2. The operation 
temperature of the fuel cell is set to between 100°C and 120°C. Even if CO is contained 
in a fuel gas, the poisoning of platinum in the catalyst layer 3 1 is retarded, and the fuel 
cell with stable power generating performance for a long time is obtained. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the solid-state 
macromolecule type fuel cell using the composite which consists of inorganic [ which has 
the poly membrane which has hydrogen-ion conductivity, and hydrogen-ion conductivity 
] or organic-material powder, and a macromolecule binding material as an electrolyte. 



[0002] 



[Description of the Prior Art] In recent years, the fuel cell attracts attention as efficient 
energy-conversion equipment. A fuel cell is divided roughly into low- temperature 
operation fuel cells, such as for example, an alkaline aqueous-solution type, a 
phosphoric-acid type, and a solid-state macromolecule type, and elevated-temperature 
operation fuel cells, such as a melting carbonate type and a solid-acid ghost electrolyte 
type, by the modality of electrolyte used for this. 

[0003] The solid-state macromolecule type fuel cell using the polyelectrolyte layer 
(Polymer Electrolyte Membrane) which has hydrogen-ion conductivity as an electrolyte 
attracts attention among these fuel cells as the object for space, the object for move 
power, the object for a detached island, an object for fixed, etc. from the grounds which a 
pressurization container is not needed, but it is compact, and that high power density is 
obtained and the outstanding activation nature are obtained, and can be operated by the 
simple system, such as things. 

[0004] What graft-ized truffe ****** ethylene to the cation exchange membrane of the 
polystyrene system with a sulfonic group, the quality of mixture of a fluorocarbon 
sulfonic acid and poly-vinylidene full ******** 5 and the fluorocarbon matrix as an 
electrolyte layer used by the solid-state macromolecule type fuel cell is known. Recently, 
the perfluoro carbon sulfonic-acid layer (for example, the Nafiomtradename, Du Pont 
make) etc. is used. 

[0005] The solid-state macromolecule type fuel cell using such a polyelectrolyte layer 
serves as the configuration which used as the single cell what arranged the current 
collection field which equipped the outside of two poles with fuel gas passage and the 
oxidizer gas passageway while the polyelectrolyte layer was pinched at the porous 
electrode of the couple which has a function as a gaseous diffusion layer and a catalyst 
bed, i.e., the porous fuel electrode and porous oxidizer pole which supported the platinum 
catalyst, and carried out the laminating of two or more such single cells through the 
cooling plate etc. 

[0006] In the fuel cell of a hydrogen-ion conduction type, it sets to a fuel-electrode and 
oxidizer pole side, and is the interface of an electrolyte and an electrode to the basis of 
the presence of a platinum catalyst. Fuel-electrode:H2 ->2H++2e- - (1) Oxidizer 
pole:l/202+2H++2e-->H2 O - (2) An electrochemical reaction happens. 

[0007] In the above-mentioned reaction formula, it is a move to the oxidizer pole through 
[ electron ] a fuel electrode to an external circuit, and is a move in an electrolyte about a 
hydrogen ion. And water is generated by the oxidizer pole side as a resultant. 

[0008] The abundant reforming gas of the hydrogen which reformed and obtained the 
propellants of a hydrocarbon system, such as a propellant or methane of an alcoholic 
system, such as. a methanol, as fuel gas of such a solid-state macromolecule type fuel cell 
in many cases is used. For example, it is (3) when the example of the reforming of a 
methanol is taken. As shown in a formula, it becomes the reaction which a steam is added 
[ reaction ] at 200-300 degrees C, and makes carbon dioxide gas and hydrogen generate. 



[0009] 



CH3 OH+H2 0->C02+3H2 - (3) Except [ this ], CH3 OH->CO+2H2 - (4) a reaction - 
happening — except for hydrogen — by product ****** — l ~ CO of several percent or 
less is also generated 

[0010] By the way, if the reforming gas containing a by product is supplied to the fuel 
electrode of a direct cell, the phenomenon in which CO contained sticks to the platinum 
catalyst of a fuel electrode will happen, and the poisoning of the platinum catalyst will be 
carried out. If the poisoning of the catalyst is carried out by CO, the reaction in a fuel 
electrode will be checked and a cell performance will fall sharply. For this reason, since it 
lets further the fuel gas which usually came out of the reforming machine pass to a shift 
converter, or it lets it pass to CO oxidization stripper (let these be 1st step CO strippers) 
and CO concentration is reduced, the method supplied to the fuel electrode of a cell is 
taken. 

[0011] In a phosphoric-acid type fuel cell, since cell operation temperature is near 200 
degree C, CO concentration in fuel gas hardly has at least about several 100 ppm of 
influences on a cell performance. However, in a solid-state macromolecule type fuel cell, 
ordinary temperature -80 degree C, since it is low, if several 100 ppm CO is usually 
contained for operation temperature in fuel gas, the poisoning of a catalyst will happen. 
According to the reference (R. A.Lemons, J.of Power Souurce, vol.29, and pp.25 1-264 
(1990)), it is reported that CO threshold limit value when operating a solid-state 
macromolecule type fuel cell at 80 degrees C is 10 ppm. For this reason, about the 
reforming gas containing several 100 ppm CO, in order to perform CO elimination, it is 
necessary to let further the gas which passed along the 1st step CO stripper pass to 2nd 
step CO strippers, such as alternative oxidization. However, even if it lets it pass to a 2nd 
step CO stripper in this way, it is difficult to make 10 ppm or less of an allowed value 
reduce CO concentration certainly. For this reason, it needed to let it pass to the 3rd step 
CO stripper further, and there was a problem to which a system configuration becomes 
complicated. 

[0012] In addition, it replaces with a 3rd step CO stripper, and how (JP,6-251786,A) to 
suppress CO poisoning by mixing an oxidizer according to CO concentration in fuel gas 
is also considered. However, by this technique, the gas mixture control unit for supplying 
an oxidizer according to the sensor and CO concentration for newly detecting CO 
concentration in fuel gas is needed instead of preparing a 3rd step CO stripper. Moreover, 
the flattery nature of a sensor to CO concentration change must be demanded, and the 
oxidizer of the optimum dose must be supplied with a gas mixture control unit according 
to this. When fault arises to these equipments, the problem to which an oxidizer is 
insufficient, the platinum catalyst of a ftiel electrode carries out a poisoning, or oxidation 
reaction with hydrogen occurs by the overage of an oxidizer, and a cell voltage falls will 
newly arise. 



[0013] 



[Problem(s) to be Solved by the Invention] In order that a fuel-electrode catalyst may 
carry out a poisoning and may cause cell performance degradation by this CO, if CO is 
contained in fuel gas, if it is in the conventional solid-state macromolecule type fuel cell 
like ****, when it was going to use the fuel gas which reformed and obtained the 
propellant of that fuel gas is specified **** or an alcoholic system and the propellant of a 
hydrocarbon system which can be used, there was a problem which needs large-scale off- 
site facilities. 

[0014] Then, this invention aims at offering the solid-state macromolecule type fuel cell 
to which the domain of the fuel gas which can be used is expandable, and its operating 
method, without being able to suppress the poisoning of the fuel-electrode catalyst by CO 
in fuel gas, having, and needing large-scale off-site facilities, in spite of being an easy 
configuration. 

[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the fuel 
electrode is equipped with 85 or less % of the weight of the platinum-ruthenium catalyst 
at 50 % of the weight or more by the ruthenium content to platinum, and the solid-state 
macromolecule type fuel cell concerning this invention is characterized by the operation 
temperature of a cell being for 100 to 120 degrees C. 

[0016] In addition, although carbon is used as a support of a catalyst, as for the content of 
carbon to the whole catalyst, it is desirable that it is 20 - 60 % of the weight. 

[0017] moreover, in order to attain the above-mentioned purpose, in the operating method 
concerning this invention The fuel electrode is equipped with 85 or less % of the weight 
of the platinum-ruthenium catalyst at 50 % of the weight or more by the ruthenium 
content to platinum. And while the internal humidification method which humidifies a 
polyelectrolyte layer through the aforementioned fuel electrode is adopted in operating 
the solid-state macromolecule type fliel cell whose operation temperature of a cell is for 
100 to 120 degrees C It is fuel gas 2kg/cm 2-4kg/cm 2 It supplies by the pressure and is 
oxidizer gas 2kg/cm 2-4kg/cm 2 It supplies by the pressure. The part is characterized by 
equivalent or supplying the cooling water used as the humidification water of the above- 
mentioned internal humidification method by the pressure beyond it to the supply 
pressure of the above-mentioned fuel gas. 

[0018] The poisoning of the platinum-ruthenium catalyst of the above-mentioned 
composition is hard to be carried out to CO. Moreover, if the operation temperature of a 
cell is raised to the above-mentioned temperature, a fuel-electrode catalyst will become 
possible [ bringing in the orientation by which a poisoning, is seldom carried out to CO 
close much more ]. 

[0019] Moreover, if the content of the carbon which is the support of a catalyst decreases, 
since the metal concentration in a catalyst will become high, the handling on that the 
manufacture cost of a catalyst becomes high and a manufacturing process [ become / easy 



to ignite ] is very difficult, and reduces the conductivity of a catalyst. Therefore, the 
above-mentioned domain is desirable. 

[0020] Since the supply pressure of fuel gas and oxidizer gas needs to be a value bigger 
than a steam partial pressure in having a fuel electrode with the catalyst of the above- 
mentioned composition, and operating the solid-state macromolecule type fuel cell of the 
above-mentioned temperature requirement by the internal humidification method, it is 2 
2kg/cm. It is above required. Moreover, if a supply pressure is enlarged, since 
pressurization power will become large and the luminous efficacy of a cell system wide 
will fall, it is an upper limit 4kg/cm It is necessary to stop. 2 in order that [ furthermore, ] 
the pressure of the cooling water with which a part serves as the humidification water of 
an internal humidification method may supply humidification water adequately - the 
supply pressure of the above-mentioned fiiel gas - receiving — an EQC ~ or it is 
necessary to be more than it 

[0021] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is 
explained, referring to a drawing. 

[0022] The decomposition perspective diagram of the solid-state macromolecule type 
fuel cell concerning the 1 operation gestalt of this invention is shown in drawing 1 . 

[0023] This solid-state macromolecule type fuel cell is formed in the laminated structure 
which the cooling plate 23 equipped with the humidification water transparency plate 22, 
the cooling water guidance function, and separator ability which mention the single cell 
21 later while it is mutual was made to intervene, and carried out two or more 
laminatings. 

[0024] The single cell 21 is equipped with the polyelectrolyte layer 24 formed with the 
same quality of the material as a well-known thing. Contact arrangement of the fuel 
electrode 25 and the oxidizer pole 26 which were formed in parvus area from the 
polyelectrolyte layer is carried out at both sides of this polyelectrolyte layer 24. The 
packings 27 and 28 for gas seals formed in the periphery fraction of the fuel electrode 25 
and the oxidizer pole 26 by the sealant of the almost same thickness as each electrode are 
arranged. 

[0025] Here, the fuel electrode 25 is formed as follows. Namely, drawing 3 (a) The slurry 
of carbon powder and a water repellent is applied to one front face of the carbon porous 
material field 29, this is sintered at 360 degrees C, the gaseous diffusion layer 30 is 
formed, and it has become what formed the catalyst bed 3 1 which consists of platinum 
(Pt), a ruthenium (Ru), and carbon (C) on this gaseous diffusion layer 30 so that it may be 
shown, the content of Ru [ as opposed to Pt in a catalyst bed 31 ] becomes 85 or less % of 
the weight at 50 % of the weight or more — as - for example, a composition ratio - the 
carbon support catalyst and fluorine system polymer solution which were blended with 
Pt:Ru:C=30:30:40, and water - mixing - the catalyst slurry for fuel electrodes - creating 
- this — the amount of platinum support ~ L5mg/cm2 It is applied and formed on the 



gaseous diffusion layer 30 so that it may become. And it is arranged so that a catalyst bed 
3 1 may be located in the polyelectrolyte layer 24 side. 

[0026] On the other hand, the oxidizer electrode 26 is drawing 3 (b). The slurry of carbon 
powder and a water repellent is applied to one front face of the carbon porous material 
field 29, this is sintered at 360 degrees C, the gaseous diffusion layer 30 is formed, and it 
has become what formed the catalyst bed 32 which consists of platinum (Pt) and carbon 
(C) on this gaseous diffusion layer 30 so that it may be shown. For a catalyst bed 32, the 
carbon support catalyst and fluorine system polymer solution with which the composition 
ratio was blended with Pt:C=50:50, and water are mixed, the catalyst slurry for oxidizer 
poles is created, and the amount of platinum support is this 1.5mg/cm 2 It is applied and 
formed on the gaseous diffusion layer 30 so that it may become. And it is arranged so that 
a catalyst bed 32 may be located in the polyelectrolyte layer 24 side. 

[0027] Contact arrangement of the fuel-electrode side collecting electrode plate 33 which 
demonstrates the supply function and current collection function of fuel gas to a fuel 
electrode 25 is carried out at the drawing 1 Nakashita side side of a fuel electrode 25. 
This fuel-electrode side collecting electrode plate 33 is formed with the carbon porous 
material plate of a hydrophilic property. As shown in drawing 2 , two or more guide rails 
34 for carrying out conduction of the fuel gas are formed in the contact surface with the 
fuel electrode 25 in the fuel-electrode side collecting electrode plate 33. Similarly, 
contact arrangement of the oxidizer pole side collecting electrode plate 35 which 
demonstrates the supply function and current collection function of oxidizer gas to the 
oxidizer pole 26 is carried out at the drawing 1 Nakagami side side of the oxidizer pole 
26. This oxidizer pole side collecting electrode plate 35 is formed with the precise carbon 
plate. As shown in drawing 2 , two or more guide rails 36 for carrying out conduction of 
the oxidizer gas are formed in the contact surface with the oxidizer pole 26 in the oxidizer 
pole side collecting electrode plate 35. 

[0028] On the other hand, contact arrangement of the humidification water transparency 
plate 22 mentioned above is carried out at the drawing 1 Nakashita side side of the fuel- 
electrode side collecting electrode plate 33, and contact arrangement of the cooling plate 
23 is carried out at the drawing 1 Nakashita side side of this humidification water 
transparency plate 22. The humidification water transparency plate 22 is formed with the 
carbon porous material sheet metal of a hydrophilic property, and the cooling plate 23 is 
formed with a precise carbon plate or a precise metal plate. Two or more guide rails 37 
for guiding cooling water are formed in the field located in the humidification water 
transparency plate 22 side of a cooling plate 23. 

[0029] Among the both-sides section of the humidification water transparency plate 22, 
the both-sides section of a cooling plate 23, the both-sides section of the polyelectrolyte 
layer 24, and the both-sides section of packings 27 and 28 As shown in drawing 1 , 
respectively, the holes 50 and 51 (however, not shown [ a hole 51 ]) for supplying / 
discharging fuel gas, the holes 52 and 53 for supplying / discharging cooling water, and 
the holes 54 and 55 for supplying / discharging oxidizer gas are formed in the relation 
which passes in the orientation of a laminating. 



[0030] And the guide rail 37 prepared in the cooling plate 23 passes to the holes 52 and 
53 for supplying / discharging cooling water through the holes 54 and 55 for the guide 
rail 36 prepared in the oxidizer pole side collecting electrode plate 35 supplying / 
discharging oxidizer gas through the holes 50 and 51 for the guide rail 34 prepared in the 
fuel-electrode side collecting electrode plate 33 supplying / discharging fuel gas. 

[0031] Thus, two or more laminatings of the constituted single cell 21, the humidification 
water transparency plate 22, and the cooling plate 23 are carried out, and the fuel cell 
layered product 70 is constituted. Reliance breaks [ the conductive end plates 71 and 72 ] 
in the ends side located in the orientation of a laminating of the fuel cell layered product 
70, and it has become that to which bound tight, and the plate bound tight on the 
superficies of these end plates 71 and 72 under the condition broader than an end plate 
not to illustrate, and between which reliance was divided into and the spring was made to 
be placed in the periphery section of these bolting plate, and it bound both the bolting 
plate tight in the orientation of a laminating 

[0032] In addition, the fuel feeding pipe 73 for performing supply/issue of fuel gas in the 
top of an end plate 71 through the holes 50 and 51 mentioned above and the propellant 
excretory ductules of lacrimal gland 74, The cooling water supply pipe 75 for performing 
supply/issue of cooling water through the holes 52. and 53 mentioned above, and the 
cooling water excretory ductules of lacrimal gland 76, It is prepared in the relation which 
passes to the hole to which the oxidizer gas supply spool 77 for performing supply/issue 
of oxidizer gas through the holes -54 and 55 mentioned above and the oxidizer gas 
excretory ductules of lacrimal gland 78 correspond. 

[0033] If it is such a configuration, the fuel gas (supply-pressure 2-4kg/cm2) supplied 
through the fuel feeding pipe 73 will flow each guide rail 34 prepared in the fuel- 
electrode side collecting electrode plate 33 in each ** cell 21. And a part is spread in a 
fuel electrode 25 and power generation is presented, and after the remainder flows to a 
hole 51, it flows to the propellant excretory ductules of lacrimal gland 74. Moreover, the 
oxidizer gas (supply-pressure 2-4kg/cm2) supplied through the oxidizer supply pipe 77 
flows each guide rail 36 prepared in the oxidizer pole side collecting electrode plate 35 in 
each ** cell 21. And a part is spread to the oxidizer pole 26 and power generation is 
presented, and after the remainder flows to a hole 55, it flows to the oxidizer excretory 
ductules of lacrimal gland 78 . 

[0034] On the other hand, the cooling water (two or more [ 2kg //cm ] supply pressures) 
supplied through the cooling water supply pipe 75 flows each guide rail 37 prepared in 
the cooling plate 23. And a part penetrates the humidification water transparency plate 
23, the fuel-electrode side collecting electrode plate 33, and the fuel electrode 25, 
respectively, and humidification of the polyelectrolyte layer 24 is presented, after the 
remainder carries out an endothermic through a cooling plate 23, it flows to a hole 53, 
and it flows to the cooling water excretory ductules of lacrimal gland 76 after that. 

[0035] At this time, temperature is held between 100 degrees C and 120 degrees C at the 
heater which the fuel cell layered product 70 does not illustrate. 



[0036] Thus, the function as a cell is demonstrated by supply of fuel gas, oxidizer gas, 
and cooling water. And the thing established for the catalyst bed 31 31 of the 
aforementioned composition in a fuel electrode 25, i.e., the catalyst bed of the carbon 
support by which the content of Ru to Pt was set up to 85 or less % of the weight at 50 % 
of the weight or more, in this case, Even if having set up the operating temperature of a 
cell from 100 to 120 degrees C is the case where CO is contained in fuel gas, conjointly, 
the poisoning of the platinum in a catalyst bed 31 is suppressed, and the power generation 
performance continued and stabilized at the long period of time can be exhibited. 

[0037] The example of an experiment which checked this fact is explained below. 

[0038] About example of experiment 1 fuel electrode 25, the slurry of carbon powder and 
a water repellent was applied to one front face of the carbon porous material field 29, this 
was sintered at 360 degrees C, and the gaseous diffusion layer 30 was formed. 
Furthermore, the composition ratio mixed the carbon support catalyst, the fluorine system 
polymer solution, and water of Pt:Ru:C=30:30:40, and created the catalyst slurry for fuel 
electrodes. The amount of platinum support is this slurry 1.5mg/cm 2 It applied on the 
gaseous diffusion layer 30, and the catalyst bed 31 was formed so that it might become. 

[0039] On the other hand, about the oxidizer pole 26, the slurry of carbon powder and a 
water repellent was applied to one front face of the carbon porous material field 29, this 
was sintered at 360 degrees C, and the gaseous diffusion layer 30 was formed. 
Furthermore, the composition ratio mixed the carbon support catalyst, the fluorine system 
polymer solution, and water of Pt:C=50:50, and created the catalyst slurry for oxidizer 
poles. The amount of platinum support is this slurry 1 .5mg/cm 2 It applied on the gaseous 
diffusion layer 30, and the catalyst bed 32 was formed so that it might become. 

[0040] Du Pont fluorine system poly membrane in these fuel electrodes and an oxidizer 
pole The hotpress of Nafion R 117 is inserted and carried out, and it is 2 the electrode 
area of 100cm. The unit cell was manufactured. 

[0041] The seal of the manufactured unit cell was carried out by Viton packing, and it 
inserted with the electrode holder which prepared the gas passageway, and it is 110 
degrees C in cell temperature, and the internal humidification method performed the 
power generation examination, this time - fuel-electrode gas pressure - 4kg/cm2 ** — it 
carried out, and as fuel gas, the bubbling of the mixed gas of H2+CO (50 ppm) was 
carried out at 140 degrees C, and the flow was carried out at 30% of gas utilization 
factors At an oxidizer pole side, it is gas pressure 4kg/cm 2 It carried out and the flow of 
the air was carried out at 50% of gas utilization factors. 

[0042] Current density 0.4A/cm2 A shows the aging of the cell voltage when operating 
by the load all over drawing 4 . In addition, B shows the property when operating at 80 
degrees C for reference all over drawing 4 . When it operated at 80 degrees C, compared 
with the cell voltage having fallen remarkably in several hours, it was 1% of sag after 
2000 hours at the time of 1 10 degree-C operation. 



[0043] In the catalyst slurry creation process for fuel electrodes in the example 1 of 
example of experiment 2 experiment, it creates, and a composition ratio can come, uses 
the slurry of the carbon support catalyst of Pt:Ru:C=40:20:40, and it is 2 the amount of 
1.5mg/cm of platinum support. The fuel electrode with a catalyst bed was created. Du 
Pont fluorine system poly membrane in this and the oxidizer pole of a platinum support 
- catalyst On both sides of Nafion R 1 17, thermocompression bonding was carried out with 
the hotpress, and the unit cell was manufactured. 

[0044] On the same gas pressure conditions as the example 1 of an experiment, the flow 
of the mixed gas of H2+CO (100 ppm) is carried out to a fuel electrode, and it humidifies 
by the internal humidification method, and is the cell operation temperature of 120 
degrees C, and 0.4A/cm2. The power generation examination was performed by the load. 
The voltage of the cell using the platinum-ruthenium catalyst only fell only 4% 2000 
hours after as a fuel electrode to the voltage having fallen 20% in several hours after 
power generation start, as for the cell using the catalyst which supported only platinum. 

[0045] In order to investigate the influence of the ruthenium content in example of 
experiment 3 catalyst, a carbon weight ratio is considered as fixation at 50% of the 
weight of the whole, the platinum-ruthenium support carbon catalyst for which the 
ruthenium content to platinum is different from 20 - 90 % of the weight is used, and the 
amount of platinum support is 2 0.6mg/cm. The fuel electrode was created in the same 
procedure as the example 1 of an experiment so that it might become. Fluorine system 
poly membrane by these fuel electrodes, the oxidizer pole, and Du Pont The unit cell of 2 
is manufactured the electrode area of 100cm by Nafion R 117, respectively. A cell 
temperature [ of 110 degrees C ], fuel-electrode, and oxidizer pole side is 2 the gas 
pressure of 2kg/cm. It pressurizes. The flow of the mixed gas of H2+CO (100 ppm) was 
carried out to the fuel-electrode side at 40% of gas utilization factors, the flow of the air 
was carried out to the oxidizer pole side at 50% of gas utilization factors, and the internal 
humidification method performed the power generation examination. 

[0046] It is 0.4A/cm2 2000 hours after an initial cell voltage and power generation start 
to Table 1. The cell voltage at the time of a load is shown. 



[0047] 
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[0048] There are so few falls of a cell voltage that there are many contents of a ruthenium 
as shown in Table 1, and the ruthenium content to platinum shows the good result in 50 - 
80% of the weight of the domain. It is a seal or ** that there is little sag of the cell by 
which the ruthenium content used-78% of the weight of the catalyst especially. However, 
if a ruthenium content exceeds 85 % of the weight, an early cell voltage will become low. 
It is thought that the amount of platinum contributed to the reaction in a fuel electrode 
depends this on it not being enough. 

[0049] When the ruthenium content became 90% of the weight, the inclination appeared 
greatly and the cell voltage fell to 20%. From this result, the ruthenium content suitable 
for the catalyst of a fuel electrode can be said that it is 50 - 85% of the weight of a 
domain to platinum. 

[0050] An example of experiment 4 composition ratio uses Pt:Ru:C=20: 10:70 (67 % of 
the weight of the ruthenium contents to platinum), Pt:Ru:C=25: 15:60 (63 % of the weight 
of the ruthenium contents to platinum), and the platinum-ruthenium catalyst of 
Pt:Ru:C=40:20:40 (67 % of the weight of the ruthenium contents to platinum), and the 
amount of platinum support is 2 l.Omg/cm. The fuel electrode from which a carbon 
weight ratio is different by the same technique as the example 1 

[0051] From the initial performance of the unit cell manufactured using these fuel 
electrodes, the influence of the carbon weight ratio kicked in a catalyst was investigated. 
The service condition is the same as that of the example 3 of an experiment. The carbon 
weight ratio to the whole catalyst is 0.4A/cm2 at 60 % of the weight and 40 % of the 
weight. The cell voltage at the time of a load is 0.4A/cm2 because of the influence of a 
matter diffusion limitation of a carbon weight ratio in 70% of the weight of a cell voltage, 
although 0.7V, 0.729V, and the good initial performance were obtained, respectively. 
The cell voltage at the time of a load was remarkably [ as 0.55 V ] low. 

[0052] When a carbon weight ratio which is seen by the composition ratio (a carbon 
weight ratio is 80 - 90 % of the weight) of the fuel-electrode catalyst of a phosphoric-acid 
type fuel cell used a high thing for the electrode catalyst of a solid-state macromolecule 
type fuel cell in this way, the function as a catalyst is not fully obtained but the carbon 
weight ratio of a catalyst was understood that it is desirable that it is 60 or less % of the 
weight. 

[0053] Conversely, with the catalyst with few carbon weight ratios, since the metal 
concentration in a catalyst becomes high, the handling on that the manufacture cost of a 
catalyst becomes high and a manufacturing process [ become / easy to ignite ] is very 
difficult, and, moreover, reduces the conductivity of a catalyst. From this, the carbon 
weight ratio suitable for the fuel-electrode catalyst is considered to be 20 - 60 % of the 
weight. 

[0054] In addition, with the operation gestalt shown in drawing 1 , although fuel gas and 
oxidizer gas are passed by the parallel flow method, you may be made to pass by the 



counterflow method or the cross-flow method. Moreover, it is not restricted to the 
operation gestalt which also shows a humidification method in drawing 1 . However, 
when an internal humidification method as shown in drawing 1 is adopted, the poisoning 
depressor effect of the platinum catalyst in a fuel electrode is large. 

- - [0055] Moreover, -you may use the alloy catalyst- other than a platinum catalyst for the 
electrode catalyst of an oxidizer pole. 

[0056] 

[Effect of the Invention] Since the platinum-ruthenium catalyst bed by which a poisoning 
is seldom carried out to CO is prepared in a fuel electrode and it is moreover made to 
operate a cell above 100 degrees C, the environment where the poisoning of the fuel- 
electrode catalyst is hard to be carried out to CO can be made, and even if the fuel gas to 
which CO concentration exceeds 10 ppm is supplied, the cell property stabilized over the 
long period of time can be exhibited. Therefore,-izing of the off-site facilities for 
reducing CO concentration in fuel gas to 10 ppm or less can be carried out [ unnecessary 
], and it can contribute to simplification of a fuel cell system. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid-state macromolecule type fuel cell which the fuel electrode is 
equipped with 85 or less % of the weight of the platinum-ruthenium catalyst at 50 % of 
the weight or more by the ruthenium content to platinum, and is characterized by the 
operation temperature of a cell being for 100 to 120 degrees C. 

[Claim 2] The solid-state macromolecule type fuel cell which the fuel electrode is 
equipped with 20 - 60% of the weight of the catalyst by the carbon content [ as opposed 
-to the whole in the ruthenium content to platinum ] 85 or less % of the weight at 50 % of 
the weight or more by the composition which consists of platinum, a ruthenium, and 
carbon, and is characterized by the operation temperature of a cell being for 100 to 120 
degrees C. 

[Claim 3] The fuel electrode is equipped with 85 or less % of the weight of the platinum- 
ruthenium catalyst at 50 % of the weight or more by the ruthenium content to platinum. 
And while the internal humidification method which humidifies a polyelectrolyte layer 
through the aforementioned fuel electrode is adopted in operating the solid-state 
macromolecule type fuel cell whose operation temperature of a cell is for 100 to 120 
degrees C It is fuel gas 2kg/cm 2-4kg/cm 2 It supplies by the pressure and is oxidizer gas 
2kg/cm 2-4kg/cm 2 It supplies by the pressure. The operating method of the solid-state 
macromolecule type fuel cell characterized by equivalent or supplying the cooling water 
with which a part serves as the humidification water of the above-mentioned internal 



humidification method by the pressure beyond it to the supply pressure of the above- 
mentioned fuel gas. 



